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SUMMARY 

The eighth Annua l Report of the Permanent Enginee ring Boord is submitted to 

the Governments of the United States and Canoda in compliance with Arti c le XV 

o f the Columbia River Treaty of 17 January 1961 . Pro jec t construction, progress 

of Entity studies, operatio n of the Arrow I Duncan and libby reservo irs, and the 

result ing benefits are desc ribed. 

Two Board meetings and one meeting of the Board with the Entiti es were he ld 

during the reporting pe riod. The Soard 0 150 inspected theMi co and libby projects 

during the mon th of August 1972. Work on both projects is on schedu le and full 

storage operation will comme nce in April 1973. 

The Arrow a nd Dunca n rese rvoi rs hove been opera ted in accordance with the 

objectives of the Treaty, the terms of theoperating plans developed by the Entities, 

ond the interim flood control opera ting plan for Duncan and Arrow reservo irs. The 

partial operati on of Li bby storage wh i ch commenced on 2 1 March 1972 was car ri ed 

ou t in a manner wh ich wos consis tent with Treaty c rite ri a. Major f lood damage in 

bo th Canada and the United States was averted in 1972 through regulat ion provided 

by these projects. 

Studi es pertain ing to development o f the hydrometeorological network and 

power and fl ood control operating plans are being continued by the Entities to 

ensureoperatian of the pro jects in accordance with the terms of the Treaty. Down ­

streompowerbenefits a re be ing calcu lated by the Entiti es as required by the Trea ty . 

The Boord concludes tha t the objec ti ves of the Treaty are being met . 
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INTRODUCTI ON 

The Co lum bia River Treaty, which provides for co-opera tive development of 

the woter resources of the Columbia River basin, was signed in Wash ington, D.C . 

on 17 January 1961 by representoti yes of the Uni ted Stotes and Canada. Art icle XV 

of the Treaty estab li shed a Permanent Engi neer ing Boord and specified that one of 

its duties would be to "make reports to Canoda and the United States of Amer ica 

ot least once a year of the results being achieved under the Treaty ... ,II 

Thi s Annual Report , which covers the period 1 October 197 1 to 30 September 

1972, describes act ivities of the Boord, progress being achieved by both countries 

under the terms of the Treaty, operation of the Treaty projec ts, and the resulting 

benefits. The report also states that I in the op inion of the Boord, the objectives 

of the Treaty are being met. Summaries of the essential features af the Treaty and 

af the respons ib i Ii ties of the Boord and of the Entities are inc luded. 



THE CO LUMBIA RIVER TREATY 

General 

The Co lumbia River Trea ty was sig ned in Wa shington , D.C. on 17 January 

1961 a nd was ratified by the United Stotes Senate in March of that yeo r . In Can ado 

ratifi ca tion was de la yed. Furthe r nego ti ations between the two countr ies resu lted 

in forma l agreement by on exchange of notes on 22 January 1964 to a Protoco l to 

the Treaty a nd to on Attac hme nt Re lating to Terms of Sa le. The Treaty a nd re lated 

documents were approved by the Canadian Porli ame nt in June 1964. 

The Canadian Entitlemen t Purchase Ag reement was signe d on 13August 1964. 

Under the te rms of th is ag reement Canodals shore of downstream power benefits 

resu lting from the first thirty years of schedu led opera tion of each of the storage 

projects was so ld to a g roup of e lectr ic utilit ies in the United Stotes known as the 

Co lumbio Starog e Power Exchange. 

O n 16 September 1964 the Treaty and Protocol were forma ll y ratified by on 

exchange of notes between the two governments. The sum of $253.9 mi Ilion (U. S . 

funds) was de livered to the Canadian representatives as payment in advance for 

the Canadian en ti tlement to dow nstream power benefjts during the pe ri od of th e 

Purchase Agreement. On the same date a t a ce remony at the Peace Arch Pork on 

the Internationa l Boundary the Trea ty and its Protocol were procla imed by President 

Johnson, Prime Minister Pearson, and Premier Bennett of British Co lumbia. 
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HUGH KEENLE YS IDE DAM Columbio River, British Columbia 

Discharging from Anow reservoir ot freshet time; the navigation lock is to the left of the outlet work$. 



Features of the Trea ty and Re lated Documents 

The essentia l features of the Treaty ore as fo llows: 

(a) Canada will provide 15 . 5 milli on ac re-feet of usab le storage by con­

struc ting dams near Mica Creek, the ou tl e t of Arrow Lakes, and Duncan 

Lake, in Briti sh Columbia. 

(b) The Uni ted Sta tes wi II mai ntai n and operate hydroelectri c power fac i Ii t i es 

inc luded in the bose system and any new main-stem pro jects to make the 

most effec ti ve use of imp roved stream flow resulting from operation of the 

Canad ian storage. Canada will operate the storage in accordance with 

procedu res and opera ting plans spec ifi ed in the Treaty. 

(c) The United States and Canada wi ll share equa ll y the additional power 

generated in the United States as a resu lt of river regulation by upstream 

storage in Canada. 

(d) O n comme ncement of the respective storage operati ons the United States 

will make payments to Canada totalling $64. 4 million (U.S. funds) for 

flood contro l prov ided by Canada. 

{e} The United States has the option of cons truc ting a dam on the Koo tena i 

River near Libby, Montana. The Libby reservoir wou ld ex tend some 42 

miles into Canada and Canada would make the necessory Canadian land 

avo i lab Ie for flooding. 
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(f) Both Canada and the United States have the right to make di versions o f 

wa te rforconsumptive uses and, in addition, after September 1984 Canada 

has the option of mok ing for power purposes spec if ic d ive rsions a f the 

Kootenay River into the headwaters of the Co lumbi a River . 

(g) Differences arising unde r the Trea ty wh ich cannot be reso lved by the two 

countries may be referred by e ither to the Internationa l Jo int Commiss ion 

o r to a rbitrati on by an oppropri ote tri buna l as specifi ed by the Treaty. 

(h) Th e Treaty sha ll rema in in force for at leas t 60 years from its date o f 

roti fi ca ti on, 16 September 1964 . 

The Protoco l of January 1964 ampl ified and clorifie d certa in te rms of the 

Columbia River Treaty . The Attachment Relating to Terms of Sa le signed on the 

some dote estab li shed ag reement that under ce rta in te rms Ca nada wou ld se ll in 

the United States its en ti tlement to downstreom power benefi ts for a 30- year period. 

The Canad ian Entitl ement Purchase Ag reement of 13 August 1964 prov ided that 

the Treaty storages wou ld be opera tive fo r power purposes on the fo llowing da tes: 

Duncan sto rage 

Arrow storage 

Mica storage 
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PERMANEN T ENGI NEERING BOARD 

Genera l 

Artic le XV of the Columbia River Treaty established a Penn anent Engineering 

Board consisting of two members to be appointed by Canada and two members by 

the United Stotes. Appo in tments to the Boord were to be made within three months 

of the dote of rat ification. The duties and respons ib ilities of the Boord were also 

sti pu lated in the Trea ty and re la ted documents. 

Establishment of the Board 

Pu rsuant to Executive O rder No. 11 177 doted 16 September 1964 the Sec reta ry 

of the Army and the Secretary of the Interior on 7 December 1964 appointed two 

members and "","0 a lternate members to form the Uni ted Sta tes Section of the 

Permonent Eng ineering Board . The members of the Canadian Section of the Boord 

were appointed by O rder in Counci l P.C. 1964-1 671 dated 29 October 1964. 

Each member was au thor ized to appo int an a lte rnate member. On 11 December 

1964 the two governments announced the composition of the Board. 

The names of the Board members, a lterna te members and sec retaries are shown 

in Appendix A. It is noted that Mr . Wa lte r W. Duncan has replaced Mr. Verle 

Farrow as Secretary of the United States Sect ion of the Board. 
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LAKE KOOCANUSA BRIDGE linking highwoys in Monlono. July 1972. 

Duti es and Responsib iliti es of the Board 

The general duties and respons ibil ities of the Board to the governments, as 

set forth in the Treaty and related documents, include: 

(0) assembling records of the flows of the Co lumbia River and the Kootenay 

River at the Canada-Un ited States o f America boundary; 

(b) reporting to Canada and the United States of America whenever there is 

substontial deviation from the hydroelectr ic and flood contro l operating 

p la ns and if appropr iate including in the report recommendations for 

remedial act ion and compensatory adjustments. 
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(c) assisting in reconciling differences concerning technical or operational 

matters that may arise between the entities; 

(d) making periodic inspections and requiring reports as necessary from the 

entities with a view to ensuring that the obiectives of the Treaty are 

being met; 

(e) making reports to Canada and the United Stotes of America at least once 

a year of the results being achieved under the Treaty and making special 

reports concerning any matter which it considers shou ld be brought to 

their attention; 

(f) investigating and reporting with respect to any other matter coming within 

the scope of the T reafy ot the request of ei ther Canada or the Uni ted States 

of America; 

(g) consu lting with the entities in the estobl ishment and operation of a hydro­

meteoro logical system as required by Annex A of the Treaty . 
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ENTITIES 

General 

Article XIV(l) of the Treaty prov ides for the designation by Canada and the 

United States of ent iti es which ore empowered and charged with . the duty of 

fomu lating and execu ting the ope rating arrangements necessary to implement the 

Trea ty. Provision is made for either government to designate one or more entities. 

The powers and duties of the en tities are specified in the Treaty and related 

documents. 

Establishment of the Entities 

Executive Order No. 11177, previously referred to, des ignated the Adm ini strator 

of the Bonnevi li e Power Administration, Department of the Interior I and the Division 

Engineer, North Pacific Division, Corps of Engineers, Department of the Army, 

as the United States Entity with the Adm ini strotor to serve os Choirmon. Order in 

Council P. C. 1964-1407 doted 4 September 1964 designated the British Columbio 

Hydro and Power Authority as the Canad ion Entity for the purposes of the Treaty . 

The names of the members of the two entities are shown in Appendix B. 
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lOG BOOM 

in loke KOoeOnU50 
to keep driftwood 
(JWoy from libby Dam. 
July 1972. 

Powers and Duti es of the Enti ti es 

In addition to the powers and duties specified elsewhere in the Treaty and 

related documents the Treaty requires that the ent iti es be responsib le for: 

(0) co-ordination of plans and exchange of information re lating to faci IHies 

to be used in producing and obtaining the benefits contemplated by the 

Treaty , 

(b) calculation of and arrangements for delivery of hydroelectric power to 

wh ich Canada is entitled for providing flood control, 
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(c) calculation of the amounts payable to the United States of Amer ica for 

standby transmission services, 

(d) consultation on requests for variations made pursuant to Articles XII(5) 

and XIII(6), 

(e) the establishment and operati on of a hydrometeorological system as requi red 

by Annex A, 

(f) ass isting and co -operating with the Permanent Engineering Boord in the 

discharge of its funct ions, 

(g) periodic calculation of accounts, 

(h) preparation of the hydroelectric operat ing plans and the flood control 

operating plans for the Canadian storage together with determination of 

the downstream power benefits to which Canada is entitled, 

(i) preparation of proposals to implement Article VIII and carrying out any 

disposal authorized or exchange provided for therein, 

(j) making appropriate arrangements for delivery to Canada of the down­

stream power benefits to which Canado is entitled including such matters 

as load factors for delivery, times and points of delivery, and ca lcu lation 

of transmission loss, 

11 



(k) preparation and im plementation of detai led operating plans that may 

produce resu Its more advantageous to both countries than those that would 

ar ise from operat ion under the plans referred to in Annexes A and 8. 

Article XIV(4) of the Treaty provides that the two governments may, by an 

exchange of notes, empower or charge the ent iti es with any other matter coming 

with in the scope of the Treaty. 

MICA SPILLWAY control structure and chute. June 1972. 
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ACTIVITIES OF THE BOARD 

Meetings and Field Inspections 

The first meeting of the Board during the report year was held in Port land, 

O regon on 16 November 1971, fo llowed by a meeting with the Entities to review 

and discuss Entity studies and general progress under the Treaty . The second 

meeting of the Boord was he ld in Spokane, Washington on 22 August 1972. The 

Board inspected the Mica and libby projects on 21 and 22 August 1972 to assess 

cons truction progress and on 23 August visited the Grand Coulee project. 

Reporn Recei ved 

The Boord recei ved sem j -onnuo I progress reports from the Entities. These 

reports included construction progress reports on the Mica and libby projects, a 

record of documents approved by the Entities , and a general ou tline of reservoir 

operations ond Entity studies . 

Throughout the report year the Canadian Entity provided th e Board with week ly 

reports on operation of the Canadian storage reservoirs and with doi ly flow fore ­

casts during the freshet season. The Entities also prov ided copies of computer 

pr intouts of studies for the Assured Operating Plan and downs tream power benefit 

ca lculation, and the following documen ts and reports: 
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Report of Columbio River Treaty Canadian and United States Entiti es for 
the period 1 October 1970 to 30 September 1971 

Report on Operation of Columbia River Treaty Projects 1 August 1970 
through 31 July 1971 

Determination of Downstream Power Benefits Resulting from Canadian 
Storage for Operating Year 1976-77 , plus a copy of the Entities' agree­
ment on this document 

Columbia River Treaty Hydroelectri c Operating Plan , Assured Operating 
Plan for Operat ing Year 1976-77 , plus a copy of the Entities' ogreement 
on th i s documen t 

Detail ed Operating Plan for Columbia River Treaty Storage 1 J uly 1971 
through 31 Jul y 1972, plus a copy of the Entities' agreement on this 
document 

Operating Plans with Mica Generation 

Runoff Volume Forecast Program for Canadian Columbia River Trea ty 
Reservoirs 

Columbia River Treaty Hydrometeorological System Plan for Exchonge of 
Operational Hydromet Data, plus 0 copy of the Entities' agreement on 
this document 

Columbio River Treaty Hydrometeorologi co I System T reoty Foci lities, plus 
a copy of the Entities' agreement on this document 

Columbia River Treaty Hydrometeorologicol Supporting Facilities . 

Subsequent to the end of this report yeor the Board rece ived the following 

documents and reports from the Entities: 
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Columbia River Treaty Flood Control Operating Plan 

Detailed Opera ting Plan for Columbia River Treaty Storage 1 Ju ly 1972 
through 31 July 1973, plus a copy of the Entities' agreement on thi s 
document 

Report on Operation of Columb ia River Treaty Projects 1 August 1971 
through 31 July 1972 

Report of Columbia River Treaty Canadian and United States Entities for 
the period 1 October 1971 to 30 September 1972 

Columbia River Treaty Hydroe lectric Operating Plan, Assured Operating 
Plan for Operating Yea r 1977-78, plus a copy of the Entities' agreement 
on this document 

Determinat ion of Downstream Power Benefits Resulting from Canadian 
Storage for Operating Year 1977-78, and Downstream Power Benef; t 
Computations for 1977-78 Operating Year, plus a copy of the Entiti es' 
agreement on these documents . 

During the report year arrangements were mode for additi onal storage in the 

Arrow reservoir. Copies of letters perta ining to this storage were provided to the 

Board by the Canadian Entity . The operation of this add itional storage is discussed 

on page 37. 

Report to Governments 

The seven th Annua l Report of the Board was subm itted to the two governments 

on 31 December 1971. 
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MICA PROJECT 
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The <bTl ond spillway o lmost complete during the 1972 freshet . 

Columbia River , British Columbia 

June 1972. 



PROGRE SS 

General 

The resu lts achieved under the terms of the Treaty include progress on con ­

struction of the Trea ty projects and on studies regording deve lopment of the 

hydrometeorologi ca l network, power and flood con tro l operating p lans, and the 

a nnua l calcu lati on of downstream power benefits. Duncan Dam was placed in 

opera ti on on 31 Jul y 1967. The Arrow project was declared operationa l on 10 

October 1968 and the dam was named the Hugh Keenleyside Dom on 9 June 1969. 

Both pro jects were completed we ll in advance of Treaty requirements and con­

tinued to produce power and flood control benefits during thi s report year . The 

Hugh Keenleys ide Dam is shown in the picture on page 3 and the loca ti ons of the 

Treaty projects ore shown on Plate 1. 

Constructi on Progress of the Treaty Projects 

Mica Project 

Mica dam, the la rgest of the Trea ty projects, is schedul ed by the Sales Agree­

ment for initial operation on 1 Apri l 1973. 

The general arrangement of structures for the Mica pro ject is show n on Plate 2. 

The main dam has a nearly vert ica l impervious core supported between zones of 

coarser materia I. Two 45-foot diame te r tunnels we re cons tructed in the left abutment 
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MICA DAM CREST 

looldrg acrou 
ipi Ilwoy oppfooch channel 
to fini$hing wOI'"k on 
eorth fi II dan. 
October 1972. 

for river diversion. Spi Ilwoy foci Ii ti es and control works to provi de regu lated 

discharges from storage are locoted in the left abutment and power facilities are 

being constructed underground in the right abutment. 

Construction of the Mica project is on schedu le . At the end of the previous 

report year the main dam fi I[ hod reoched elevation 2335 feet and was 635 feet 

above the bedrock foundotion, the spi llwoy was nearl y complete and work on the 

power intoke tun ne ls and gate shafts was well advanced . By the end of this report 

year the dam was essen tiall y complete and by 14 October 1972 all granular fill was 

in place, the top of the dam was at elevation 2500 feet for its full length, and 

on ly a small amount of riprap high on the upstream face of the dam was required 

to complete the structure. The dam ri ses about 800 feet above the bedrock 
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foundation and contains some 42,700 ,000 cubic yards of materi al. The crest was 

constructed to 0 width of 110 feet as a precauti onary meosure to ensure sofe ty of 

the struc ture aga inst overtopping which might result if a landsl ide were to occur 

in the reservoir area . The comple ted fill is shown on Plate 3 and in the picture 

on page 18. 

The two tunnels constructed for river d iversion are be ing modified to provide 

for rel ease of water from the lowe r portion of the reservo ir withou t pass ing flows 

through the powerhouse. Tunnel number 2 has been closed and sma Iler wa te r 

conduits and energy dissipating fac ili t ies are be ing installed for use as low leve l 

outlets during the initia l fi lli ng period. The permanent ou tl e t works con tro lled at 

the in take tower shown on Plate 2 and in the pictu re on page 32 wil l discharge 

into tunnel number 1 . Construction of these fac il it ies is we ll advanced. 

MICA POWeR INTAKES 

com;rete work 
nearing completion . 
September 19n . 
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The spillway with the fli p bucke t energy d iss ipator is comple te except fo r 

minor finishing and cleanup. Concrete work for the power intakes is nearl y complete. 

Early in 1972 the British Columbia Hydro and Power Authority awarded a 

contract fo r construc t i ng access tunne ls and roads for the underground powerhouse. 

Good progress is being made with both the tunnelling and rood work more than 

half comp le ted . Contracts have a lso been awarded for the supp ly of fou r tu rbines 

and generators and a contract for the powerhouse is to be awarded in November 

1972. There will be space for six un its with a tota l capacity of 2 /610 ,000 kWi 

the fi rst two 435 , 000 kw generators are scheduled fo r se rvice in 1976. 

The pro ject area is shown on Plate 4. The cleari ng program in the rese rvoir 

is abou t 90 percent complete . 

MICA SPILLWAY 

flip bucket 
... eoring completion . 
June 1972. 
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libby Project in the United States 

libby dam is the fourth and last of the Treaty pro jects to be placed under 

construction. Initial phases, including highway and rail road re locations, were 

commenced in June 1966. In accordance with Article XII of the Treaty the dam 

is to be operational by 30 June 1973. 

The general arrangement of the struc tures is shown on Plate 5, and the 

reservoir area and the required highway and railroad relocations are depictedon 

Plate6. The concrete gravity dam will be capable of storing water up to elevation 

2459 feet, and the reservoir, with a total length of 90 miles, wil l extend some 

42 miles into British Columbia . Procurement and preparat ion of the land requi red 

for the portion of the reservoi r in Canada is, in accordonce with the terms of the 

Treaty, the ob ligation of the Canadian Government. By subsequent agreement 

between Canada and the Province of British Columbia on 8 July 1963, British 

Columbia undertook respons ib i lity for these flowage costs in Canada . 

Overa II project construction of the dam, reservoir, new bridges and relocot ions 

is 80 percent complete, and the dam is 99 percent complete; construct ion is on 

schedu le. Work necessary to prov ide fu ll operational capabi lities fo r storage of 

water by 30 June 1973 to fu lfi ll the requ irements of the Treaty is on schedu le. 

Construction progress is shown in the picture on page 22. All of the concrete for 

the dam has been placed except for a porti on of the Treaty tower. 
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LIBBY DAM Kootenai River, Montuno 

In partiol operation with the re~rvoir filled to elevotiOf'! 2~4. The powerhouse area is in the ,enlre foreground. July 1972. 



The pool was filled to elevotion 2404 .5 feet during the spring of 1972 

following closure of the three temporory slui ces. At the end of the report yeo r 

the pool was being drown down to elevation 2230 feet to foci litate the construct ion 

of a buttress upstream of the dam on the left bonk. During the 1973 spring runoff, 

the poo l will be raised for a second time and wi ll be allowed to reach full poo l 

e levatian 2459 feet . The contract for the construction of the powerhouse was 

awarded on 21 Apr i 11972. Mobi lization is complete and initial concrete placement 

has begun in the foundation area. Construction is on schedule with approximately 

6 percent comp leted. The powerhouse construction at Libby dam is not port o f the 

Treaty and is not contrary to any of the Treaty provisions . 

LAKE KOOCA.NUSA. and left obulment of Libby Oem showing relocated highwoy 
ond potential slide area. July 1972. 
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LIBBY DA.M 

from left abutment; 
reservoir is at maximum 
level for this year . 
July 19n. 

Construct ion of the first phose of the se lective withdrawal structu re was 

completed in March 1972 . Bids for the second phase will be opened on 27 October 

1972 , wi th thi s cons truc tion work to be completed aheod of the pool rise next spr i n9 . 

The se lective withdrawal structure will make it possible to draw woter for the 

turbines from vorious levels in the reservoir in order to control the tempe rature and 

oxygen content of water released downstream. 

All contracts on relocated Montano State Highway No. 37, a long the east 

bank of the reservoir, are in progress or completed. This relocation work is now 

79 percent complete . All Forest Deve lopment roads have been built with the 

completion of the last unit in September 1972. 
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KIKOMUN BRIOGE crossing Ihe libby reservoi r in British eolUfTlbio. Summer 1972. 

li bby Pro j ec tin Canoda 

Negotiations for the acquisition of the remaining privately-owned property 

hove been progressing rather slowly owing to owner resistance to financial settle­

ments: 1,650 acres or about 20 percent hove yet to be acquired but expropriation 

procedures in hand will e nsure complet ion on schedu le . The British Co lumbi a 

Forest Service have now c leared complete ly 8,925 acres or 97 pe rcent of the 

estimated total of 9,240 acres of forested land . 
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As noted earlier, partial fi Iling of the reservoir up to elevation 2405 feet 

commenced during the spring of 1972 and filling to full pool elevation of 2459 

feet is scheduled to commence in the spr ing of 1973. 

All new roads necessitated by the flooding are now comp lete. The Wardner 

highway bridge and the Canadian Pacific Railway overpass at Wardner have been 

constructed. The Kikomun and Gald Creek bridges were opened to traffic on 

12 June 1972 and 19 June 1972 respec ti vely . 

A joint study by the Government of Briti sh Columbia and Canadian Paci fi c 

Railway, to eva lua te compensa tion for track modifications between Fort Steele and 

Wardner made necessary by the reservoir, is naw finished. It is anticipated that the 

modifications will be completed in 1973. 

WAR DNER BRIDGE 

carrying British Columbia 
Irons-provincial highway 
across upper end of 
libby reservoir . 
Summer 1972. 
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Hydrometeoro log ical Network 

One of the respons ibilities assigned to the Entiti es by the Treaty is the 

estab li shment and operation, in consultation with the Permanent Engineering Boord, 

of a hydrometeorological sys tem to ob ta in data for detailed programming of flood 

contro l and power operati on. Thi s system includes snow courses, meteorological 

stations ond streamflow gauges. 

In developing the hydrometeorological network the Entities, with the con­

currence of the Board, adopted a document which defines the Columbia River 

Treaty Hydrometeorological System Network and se ts forth a method of c lass jfying 

facilities into those requi red as port of the Treaty Sys tem and those of va lue as 

Supporti ng Fac iii ti es . The Co lumbi a Ri ver T reafy Hydrometeoro log i co I Comm i ttee, 

formed by the Entities , makes recommendations on es tab li shing the Treaty Hydra ­

meteoro logica l System. 

In 1970 the Entities, with the concurrence of the Boord , adopted Recommenda­

tion No.6 which outl ines an interim pion for exchange of hydrometeorolog ica l 

data. In thi s report year, 1 October 1971 to 30 September 1972 , the Entiti es, 

with Boord concurrence, adopted a revised interim plan that includes opera tional 

data for the Mica and Li bby projects . 

During the report year the Entities, with the concurrence of the Boord, rev ised 

the consolidated li st ing of Trea ty Fac ilities. The Entiti es a lso provided the Boord 

with a revised listing of Supporting Faci liti es. 
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LIBBY DAM Kootenoi Ri ver , Montono 

In portio] operotion during the 1972 freshet. Port of the cOI'I5iruc tion trest le for cron~ 
hos been removed. July 1972 . 

Power Operati ng Plans 

The Treoty ond related documents provi de thot before an y of the Canadian 

storage becomes opera ti ve the Entiti es will ag ree on operati ng p lans and down-

stream power benefi ts for each ensu i ng year unti I the total of 15,500, 000 ac re-fee t 

of storage in Canada becomes operati ve. In addition, based on the terms of the 

Treaty, the Entiti es ore to agree annually on opera ting plans and on the result ing 

downstream power benefits fo r the sixth succeeding year of operation . 
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In September 1970 the Entities agreed on hydroelectric operating plans for 

Canadian storage for the ope rating year 1 Ju ly 1975 through 30 June 1976. The 

opera ting plan for operati ng yea r 1976- 77which was delayed due tathe complexi ty 

of inc lud ing, for the first time, generation at the Mica pro ject was comp le ted 

earl y in 1972 and rev iewed by the Boord. It does not depart substan tiall y from the 

plan for 1975- 76. The opera ting p lan for 1977-78, due earli er this yea r, was 

delayed because of the comp lex iti es in p lann ing the operation of the four gene rating 

un its at Mica and the requirement to produce optimum genera ti on in both Canada 

and the Un ited States. It was recei ved from the Entities after the e nd of the report 

yea r . 

Early in thi s report year the Entiti es provided the Boord with a deta i led 

operating plan for Canadian storage for the operati ng yea r ending 31 J uly 1972. 

A deta iled opera ting pla n for the opera t ing year ending 3 1 Ju ly 1973wos forwa rded 

to the Boord after the end of th is report year . 

Annua l Calcu la tion of Downstream Benefits 

The general requ irements for de termi nation of assu red operat ing plans and 

downst ream power benefits are summarized in the first pa ragraph of the preceding 

sec tion. 

In th is re port year the Entities prov ided the Boord with 0 copy of the ir agreed 

document ou tl ining downstream power benefits resu lt ing from Canadian storage for 
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the operating year 1976-77. The Boord has completed its rev iew of thi s document 

and concludes that it meets the requ irements of the Trea ty. Copi es of the three 

computer studi es used in the finalcolculation s For the detennination oF downstream 

benefits ond wh ich a lso provide the basis of the hydroelectri c operating plan were 

Forwarded to the Boord by the Entities . Th is material Facilitated rev iew of the 

documents by the Board. The calculati on of downstream power benefits For the 

opera ting yea r 1977-78 is based on the stud ies requ ired to develop the operating 

plan and was a lso de layed due to the inclus ion of generat ion at Mica and the need 

to opt imize generot ion in both countries. Reports on this were rece ived From the 

Ent; ti es after the end of the re port year. 

Flood Contro l Operating Plans 

The Trea ty provides that Canadian storage rese rvoi rs wi ll be operated by the 

Canadian Entity in accordonce with operati ng plans des igned to minimize fl ood 

damage in the United States and Canada . 

In the 1968-69 re port year the Entiti es reached agreement on on interi m flood 

contro l pion for the Duncan and Arrow rese rvoirs which will govern fl ood con tro l 

operations until libby and Mica become operat iona l . The Entities provided the 

Boord with a copy of the in terim p lan a t that time . The "Co lumbia River Trea ty 

Flood Contro l Operating Plan" whi ch is to rep lace the inte rim plan was rece ived 

from the Enti ti es after the end of the report year. 

30 



Flow Records 

Article XV(2)(o) of the Treaty specified that the Permanent Engineering Boord 

shall assemb le recards af flaws of the Columbia and Kootenay Rivers at the Conada­

United States of America boundary. Actual recorded flows for the Kootenai River 

at Porthill, Idaho, and for the Columbia River at 8irchbank, British Columbio, 

(see Plate 1) ore tobulated in Appendix C for this report year . 

DIVERS ION TUNNEL PLUG 

with water conduin for 
low level outten, 
Mica Projee t. 
Oc taber 1972 . 
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OPERATION 

General 

The Columbia River Treaty Operating Commi ttee was established by the Entities 

to develop operating pions for the Treaty storages and to direct operation of these 

storages in accordance with the terms of the Entity agreements. 

During the report year the Treaty storage in Canado was operated by the 

Canadian En t ity in accordance wi th the "Interim Flood Control Operating Pion for 

Duncan and Arrow Reservoirs", the IIDetai led Operating Pion for Columbia Ri ver 

M ICA OUTLET WORKS 

intake tower 
with trc$h grillage. 
Ju ly 1972 . 
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Treaty Storage 1 July 1971 through 31 July 1972 11 and the IIDetailed Operoting 

Plan for Columbia River Treaty Storage 1 July 1972 through 31 July 1973". 

Operations we re in accordance with committee directives normally issued on a 

weekly basis. 

Power Operation 

Both the Duncan and Arrow reservo irs were fully operational during the report 

year and provided reservoi r storage to supplement notural streamflow dur ing the 

storage draft season. Both reservoirs filled comp lete ly during the 1972 freshet in 

a manner consistent with flood control and hydroelectric requirements . An ag ree­

ment to use two feet of storage in the Arrow reservoir above normal full reservoir 

level is described in the following section. 

Operation of the two reservo i rs is illustrated on page 34 by hydrogrophs wh ich 

show actua l reservoir levels and some of the more important rule curves which 

govern operation of the Treaty storage . The Flood Contro l Storage Reservation 

curve spec ifi es maximum month-end reservoir levels wh ich will permit evacuation 

of the reservoir to contro l the forecasted freshet. The Critical Rule Curve shows 

minimum month-end reservoir leve ls wh ich should be maintained to enable the 

anticipated power demands to be met under adverse water supply conditions. The 

Var iable Refill Curve shows reservoir e levotions necessary to ensure refilling the 

reservoir by the end of July with a reasonable degree of confidence. Similar rul e 

curves wh ich apply to operation of the combined storages have also been provided 

to the Board. 
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At the beginning of the report year Arrow and Duncan reservoirs were at 

normal full suppl y level s and use of Treaty reservoir storage commenced in October 

1971 . Above average water conditions resulted in the Treaty storage being 

operated to rul e cu rves for power purposes unti I the end of March 1972 when flood 

control requirements became the prime consideration. 

The Duncan reservoi r provided about 1 . 3 million acre-feet of rese rvo ir 

storage. This storage was drafted between the beginning of November 1971 and 

March 1972 to meet the requirement of the Upper Rule Curve which provides space 

for flood control storage without creating excessive spill. Due to generally high 

inflows early in 1972 some of the water released from the Duncan reservoir wos 

spilled post the Kootenay River plants. Outflows from the Duncan reservoir were 

limited by agreement to a maximum of 10,000 cfs. The reservoir began to filion 

5 May 1972 , reached normal full pool elevation of 1892 feet on 27 July 1972, and 

remained full until 30 September 1972 . 

Release of storage from the Arrow reservoir, which began at the end of 

September 1971, followed the operating rule curve for the reservoir and early in 

February the reservoir was c lose to minimum elevation. The remaining storage 

was released during April and when the reservoir reached its minimum level a tota l 

of 7.1 million acre-feet of stored water hod been provided. Controlled storing 

for flood contro l in the lower Columbia River commenced on 4 May 1972 and con­

tinued through May and June. The reservoir reached normal full pool elevation 

1444 feet on 19 Jul y and, by specia l agreement ou tside the Treaty for two feet of 

oddi tiona l storage space lit reached elevation 1446 feet on 23 Ju Iy. On 9 September 
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MICA ACCESS BRIDGE c rossing Columbia River , pori of rood to powerhouse. 

September 1972 . 

drafting of this extra storage commenced and by 30 September 1972 the reservoir 

was at elevation 1443 feet, s lightl y below normal full pool. 

libby reservoir , although it filled to eleva ti on 2404 . 5 feet in 1972 , was not 

operated for power criteria . It is schedu led to fill to design elevation 2459 feet 

in 1973. After the 1972 freshet a dec ision was mode to evacuate the reservoir to 

permit remedial work near the dam, and drafting commenced on 12 September and 

proceeded as rapidl y a s possible consistent with safety and regulatory limitations. 

These storage releases contributed to downs tream power generation and reduced 

the need to draft other storoges dur ing thi s period . 
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Additiona l Storage on Arrow Reservoir 

By agreement between British Columbia Hydro and Power Authority and 

Bonneville Power Administrotion, two feet of storage was provided on Arrow 

reservoir during the period July to September 1972 in addition to thestorogewhich 

Canada is required ta supp ly under the terms of the Treaty. Operation above the 

normal full reservoir elevation of 1444 feet is illustrated in the hydrograph on page 34. 

Under Article IV(S) of the Treaty the Board has a responsibility to ensure that 

operation of additional storoge does not reduce the flood control and hydroelectric 

benefits obtoinable from operation of the Treaty storoge. The Entities informed 

the Board of the arrangements for provision of additiona I storage and of their ogree-

ment thot its operotion wou ld not confl ict with any of the arrangements made in 

connection with the Treaty. The Board concurred with the Entities in this matter. 

LISSY DAM 

Selecti ve withdrawol 
drvcture for 
penltock intakel , 
March 1972 , 
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Flood Contro l O peration 

The Entities agreed to operate Trea ty storage for fl ood con tro l during the 1972 

freshet in accordance with the ob jec ti ves of the document "Interim Flood Control 

Operating Plan for Duncan and Arrow Reservoirs" and of the draft document 

"Columbia Ri ver Treaty Flood Control Operating Plan ". The three reservoirs, 

Arrow I libby and Duncan, were ope rated in accordance with these procedures and 

were effective in preventing damoges that wou ld have occurred during this very 

lorge freshet. Benefits from flood con tro l opera tion are described on page 39. 

MICA DIVERSION TUNNELS 

dischorgil"l9 
record flows. 
June 1972 . 

.' 
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BENEFITS 

Flood Contro l Payment 

As described in previous reports, full payment has been mode to Canoda for 

all flood control benefits provided by the Arrow and Duncan reservoirs under 

Artic le IV(2)(o) for the period covered by the Treaty and for early completion of 

the two projects . Payment for the ~ncrementol protection provided by the Mica 

project will he due on the dote that the project is declared operational. 

Flood Control Provided 

The 1972 freshet in the Columbia River bas in was the largest of this century. 

It is est imated that the Duncan and libby projects reduced the peak stage on 

Kootenay lake by about seven feet and that the Duncan, Arrow and Libby projects 

reduced the peak stage of the Columb ia River ot Troil, British Columbia by almost 

12 feet. The effect of storage in the Duncan, Arraw and libby reservoirs on flows 

at the sites and an flows of the Columbia River at Birchbank is illustrated on page 40 

byhydrographswh ich show actual discharges and pre-project flows that would have 

occurred if the dams had not been bui It. It is noted that the pre-project hydrograph 

for Birchbank has been computed on the ossumption that the effects of Duncan, 

Arrowond libby regulation and of the regulation provided by storage on Kootenay 

lake hove been removed. 
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The operation of Columbia Basin reservo irs for the sys tem as a who le reduced 

the peak discharge of the Co lumbia Ri ver near The Do lies, Oregon by app roximately 

432,000 cfs to a flow of 618,000 cfs. The corresponding reduction in peak stage 

at Vancouve r , Wash ington amounted to about ten feet. The Arrow, Duncan and 

libby projects contr ibuted about 31 percent of the total effective storage in the 

Co lumbia reservo i r system du ri ng th is period of freshet contro l of the lower Co lumbia 

River. 

In summary, the availab il ity of the Treaty storage during the freshet per iod of 

1972 prevented substant ia l flood ing in bo th Canada and the United States. 

Power Benefits 

Downstream power benefi ts in the United States wh ich arise from operation of 

the Canadian Treoty Storage were pre- determined and the Canadian one-half share 

was so ld in the Un ited States under the terms of the Canadian Entitlement Purchase 

Agreement for a 30-year period. No additional downstream power benefits were 

realized dur ing the year from the operat ion of Treaty dams other than the added 

generat ion mode possib le on the Kootenay River in Canada and the benefits in the 

United States from the added two feet of storage provided by the Arrow reservoir. 

The Kootenay River benefits in Canada, under Article X II of the Treaty, are 

retained wholly within Canada. The benefits result ing from the added storage in 

the Arrow reservoir were the subject of a separate agreement between the British 

Columbia Hydro and Power Authority and the Bonneville Power Administrat ion. 
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CONCLUSIONS 

1. The Duncan and Hugh Keenleyside Dams are complete. The Mica and 

libby projects are proceeding on schedule and both wi II be operational 

in 1973. 

2. Entity studies pertaining to development of the hydrome teorological 

network, power and flood control opera ting p lans, and the annual 

co lcu loti on of downstream power benefi ts are proceedi n9 soH sfoe tori It. 

3. The Duncan and Arrow projects hove been operated in conformity with 

the provisions of the Treaty, the detailed operating plans deve loped by 

the Entiti es, the interim flood control operating plan for Duncan and 

Arrow reservoirs, and the draft flood control operating p ion for Treaty 

reservoi rs. 

4. The portia I operation of libby thi s year met the opercti n9 cd teri a of the 

Treaty. 

5. The operat ion of additional storage in Arrow reservoir did not adversely 

affect the benefits obtainab le from operati on of the Treaty storage. 

6. Finally, the Board concludes that the object ives of the Treaty are being 

me t. 
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APPENDIX A 

COLUMBIA RIVER TREATY PERMANENT ENGINEERIN G BOARD 

Uni ted States Canada 

Membe rs 

Mr. Joseph M. Coldwell, Chairman 
Chief, Engineer ing Division , 
Civi l Works Directorate , 
Offi ce , Chief of Engineers, 
U.S . Army , 
Washington, D. C. 

Mr. John W. Neuberger 
Chairman , Missouri River Basin 

Comm iss ion, 
Omaha, Nebraska 

Mr . G. M. Mac Nabb, Cha i rma n 
Ass istant Deputy Min ister , 
Energy Deve lopme nt, 
Deportment of Energy, Mines a nd 

Resources, 
Ottowa, Ontario 

Mr . A . F. Paget 
Consulting Engineer, 
Vic to ria , B.C . 

Alternates 

M, . F,ed L. Th,oll 
Chief, Western Reports Management 

Branch , 
Ci vi I Works Direc torate, 
Office, Ch ief of Engineers, 
U. S. Army, 
Washi ngton , D. C. 

Mr. J. Emerson Ha rper 
Ass istant ond Power Enginee ring 

Adv iso r, 
Offi ce of the Assistant Secretory 

for Water and Power Deve lopment , 
Deportment of the Interio r, 
Washington, D. C. 

M,. E.M. Clo,k 
Regional Engineer , 
Engineering Di vision, 
Wate r Planning &Management Branch, 
Deportment of the En vironment , 
Vancouver , B. C . 

Mr. H.M. Hunt 
Chief, Power and Major li censes 

Di vision, 
Wa ter Resources Service, 
Department of lands, Forests and 

Water Resources, 
Vic to ria , B.C. 

Secre ta ri es 

Mr . Wolte r W. Duncan (1) 
Ch ief, Reservoir Regulation Section, 
Hydro logic Eng ineer ing Branch , 
Civ il Works Direc torate, 
Office, Chief of Eng ineers, 
U. S. Army, 
Wash ing ton, D.C. 

M,. E. M. Clo, k 
Reg ional Engineer, 
Engineering Di vision, 
Water Planni ng &Manogement Bran ch, 
Deportment of the Environment, 
Vancouver, B. C . 

(1) Vice Mr. Verl e Farrow as of 20 March 1972. 
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APPENDIX B 

COLUMB IA RIVER TREATY ENTI TIES 

Un; ted States 

Mr. H.R. Richmond, Chairman 

Administrato r I Bonnevi li e 
Power Administration, 

Deporhnent of the Interior I 
Portland, Oregon 

Major General K.T. Sawyer 

Division Engineer , North 
Pacific Di v ision, 

Corps of Engineers, 
U.S. Arm y, 
Portland, Oregon 

Canado 

The Honourable R. G. Williston, Chairman 
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A PPENDIX C 

RECORD OF FLOWS 

AT THE 

INTERNATIONAL BOUNDARY 
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Oel . Nov. Deo. Jon. Feb. Mor . Ap .. June July A"". Sept. 

I 51,500 47,300 50.500 76,700 47,100 31,400 42,500 43,500 210,000 230,000 158,000 85,100 , . 50,600 46.900 55,200 76,800 ".000 39.500 41,200 44.000 207,000 230,000 158,000 70,400 
3 50.500 44.200 61,700 74,900 49,200 33,400 41,200 45,100 205,000 229,000 156,000 59,:KIa 
4 54,BOO 45.500 60.400 76,300 47,400 27,600 34,200 45,800 206,000 225,000 151,000 47,100 
5 50.000 44.900 56.900 75,600 49,300 27,100 43,000 49,300 206,000 207,000 147,000 38.000 

6 38,200 45.200 58,900 73,300 48,100 28,000 46.600 54.000 207,000 200,00) 147,000 53,600 
7 32, :KIa ".000 65,100 76,300 49,100 29,200 45,700 57,200 208,000 195,000 146,000 70,400 
8 36,100 58,700 76,100 79,700 50.400 29,100 46.800 59,500 209,000 187,000 145,000 70,100 
9 34,100 60.500 83,400 n,200 48,000 29,100 46,200 61,400 212,000 183,000 148,000 73,300 

10 35,700 59,800 ".800 76,700 39,800 32,500 45.000 65,100 21 4,000 175,000 156,000 70,.500 

11 "'.000 60.900 .... 800 75,400 30.000 35.400 45.000 67,300 215,000 165,000 157,000 63,600 
12 43.600 61,700 n,IOO 65,000 32,000 34.900 44,700 70,300 216,000 159,000 153,000 51,600 
13 47,500 60.200 71,100 63,800 27,700 36.300 45.600 74,800 223,000 158,000 146,000 44.400 

" 47,400 59,200 72,300 59,100 28,900 36.700 53,300 82,000 233,000 152,000 132,000 56.900 
15 ".300 60.500 76,200 54,100 27,400 37,400 60, 300 90,100 238,000 144,000 116,000 79,600 

16 46.500 62,000 n,200 52,300 27,400 "'.300 59, BOO 97,500 244,000 140,000 99.000 87,600 
17 44.500 63,700 73,400 51,700 29,600 41,600 57,100 107,000 248, 000 138,000 110,000 82,100 
18 38,600 62,300 74,600 53,000 28,800 43,400 50,200 11 8,000 247,000 138,000 128,000 72,200 
19 39 .600 51,800 66,200 53,200 30,700 45,200 42,000 124,000 248,000 139,000 125,000 59,000 
20 38,200 48,700 54,300 50.300 30.400 46.300 44.000 132,000 250,000 144,000 110,000 58,600 

21 39 .200 49,400 51,400 44.600 29,700 47,600 44.500 140,000 253,000 144,000 97,800 61,600 
22 39.400 47,600 51,800 41,300 27,900 ".500 «,200 149,000 252,000 143,000 95,800 63,900 
23 "'.000 43.500 53,600 35,200 25 , 100 49,000 42 ,900 153,000 250,000 149,000 99.600 68,900 

'4 37,800 43,700 49,700 29,900 26,900 50.600 39,aoo 150,000 250,000 159,000 ".000 76,600 
25 34.300 44.900 48,000 31,000 27,900 49 , 100 38,100 153,000 249,000 164,000 95,300 78,XlO 

26 34.300 44.300 50.400 31,500 27,200 ".600 39,100 158,000 248,000 165,000 91,700 n,IOO 
27 34.900 42,500 51,800 32,.500 27,000 47,400 41,400 162,000 245,000 163,000 86,100 77 ,sao 
28 35,600 «,200 56.300 32,000 27,000 47 , 100 43.000 175,000 242,000 159,000 Bl,800 78,100 

'9 34.900 45.400 66.800 33,800 27,200 45,900 42,300 186,000 239,000 154,000 86,200 7B,300 

30 33,600 ".600 75,500 38,600 44,600 42,900 196,000 233,000 156,000 ".300 78,700 
31 "'.800 7B,600 44.600 43,900 207,000 158,000 90.400 

Meon 41 , 100 51 ,sao 65,100 56.000 35,100 39,600 45,100 107,000 2lJ,000 169,000 123,000 67,800 

COLUMBIA RIVER AT BIRCHBANK , B.C. - Doily di1ehorges for the yeor ending 30 September 1972 in cubic feel per second. 



Doy Ocl. Nov. Do" Jon. Feb. Mar . Ape, May June July A"", Sept. 

I 6,120 4,920 4,610 2,350 2,510 17, 200 10,000 17,800 60,200 38,500 34,500 7,580 
2 5,950 4,690 4,270 2,3S0 2,710 13,800 10, 100 18,400 57,900 37,700 31 ,800 8,040 
3 5,950 5,010 4,340 2,620 2,910 11 ,400 11,400 19,600 54,900 36,600 36,000 7,000 
4 5,910 5,640 4,050 2,Il00 3,240 9,820 11,900 21,000 51,700 35,300 36,300 7,340 
5 5,760 5,410 3,840 2,940 3, 610 8,910 12,300 23,300 50,500 35,300 27 , 100 6, 440 

6 5,680 5,510 3,680 2,990 3,760 _,360 13,200 26 ,100 51, 100 26,400 21, 100 7,360 
7 5,750 5,070 3,400 3,010 3,350 10,400 14,200 28,300 51,500 "',000 18,200 7,670 • 5,920 4,760 3,040 2,870 3,310 9,790 15,800 28,800 51,800 13,100 17,400 7,810 
_ 

6,060 4,440 2, 850 2,770 3, 480 9,340 17,500 28,000 51 ,BOO 10,700 21,100 8,200 
10 6,110 4,790 2,700 2,560 3,580 9,190 17,200 27,600 51,700 10,100 21,300 ',800 

II 6,220 5, 470 2,670 2, "'" 3,720 10,600 16,600 31,200 51,200 9,380 18,400 ',850 
12 5,920 5, 740 2,600 2,390 3,820 12,600 16,200 33,500 49,900 9,500 17,400 8,730 
13 5,910 5,990 2,600 2,400 3,970 13,900 15,700 37,500 49,900 10,BOO 15,CKlO 17,200 
14 6,130 5, 840 2, 580 2, 430 4,050 17, 000 15,200 45,000 48,700 14,CKlO 15,100 30,200 
15 6,320 5, 000 2,620 2,450 4, 120 18 ,000 14 ,600 52, 100 48,500 28, 100 13,600 32,200 

I. 6,390 5,660 2,720 2,500 4,490 18,400 14,600 55,300 48,900 31,CKlO 15,100 32,500 
17 6,070 5,330 2, 860 2,580 5,020 22,600 14,300 57, 700 48,300 30,700 17,900 30,Il00 
18 5,920 5, 170 3,020 2,780 5, 500 27,200 13,800 59,800 47,400 27,600 17,000 31,700 
19 5,700 5,010 3,170 3, 130 5, 520 27 , 700 12,300 56,500 ",800 19,500 8,250 32,700 

'" 5,930 5, 030 3,220 3,580 5, 410 26,400 11,100 55,000 ",200 35,000 5,780 33,000 

21 5,870 4,770 3,200 3,630 5,060 24,300 10,900 55,300 ",500 33,300 6,280 33,700 
22 5,800 4, 980 3,240 3,580 5,450 19,100 11,100 56,100 ",500 30,900 5,860 33,000 
2J 5,740 5, 060 3, 180 3,390 5, 410 17 , 300 11,900 55,BOO 46,100 26,100 5,850 16,600 
24 5,670 5, 170 3,130 3,040 5, 300 16, 900 13,200 53,300 46 , 100 24,300 5,850 15,CKlO 
25 5,400 5,090 3,000 2,760 5, 100 15 , 900 12,700 49,600 45,400 29,100 5,650 28,300 

26 5,000 4,960 2,840 2, 530 4, 950 14 , 400 12 , 300 47, 300 45,300 29,700 5,640 31,300 
27 5,940 5, 070 2,780 2, 360 5, 140 13 ,000 12,500 " , 400 44 ,600 28,100 5, 3S0 32,400 
28 5,690 4,970 2, 700 2, 220 7,630 11 ,900 13,BOO 48,200 4<1,900 26,700 5, 330 31,CKlO 
29 5, 440 4,870 2,550 2, 110 14 , BOO 10,900 15 , 900 52,000 4<1,000 34,400 5,700 31,600 
30 5, 230 4,740 2,370 2, 020 10 , 400 17 , 400 53 , 700 3B, 9OO 35,CKlO 6,080 31,400 
JI 4,860 2,370 1,950 10,300 58,BOO 35,000 6, 510 

Meoo 5,840 S,170 3,100 2, 700 4, 720 15 , 100 13, 700 41,900 47 , 600 26 , 300 15,.300 20 , 700 

KOOTENAI RIVER AT PORTHILL, IDAHO - Doily dischorges for the yeor ending 30 September 1972 in cubic feet per se(:ond. 
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